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(72) Invenfiors HERBERT ASHLEY ATKINS and RONALD MINNS 

(54) IMPROVEMENTS IN OR RELATING TO BOTTLES 

(71) We, BEECHAM GROUP mixing zone when (the bottle is squeezed. In 

LIMITED, a British Company, of Beecham the most common form of bottle employed in 

House, Great West Road, Brentford, Middle- the past, the boctle was about half full at maxi- 50 

sex, do hereby declare the invention, for which mum and the nozzle was symmetrically dis- 

5 we pray that a patent may be granted to us, posad on the shoulder of the bottle. If such 

and the method by which kis to be performed, a batirie was tilted beyond the critical angle, 

to be particularly described in and by the fol~ the gas vents would flood and the efficient 

lowing statement: — ^ cpenrtticn of the battle would be prevented 55 

This inveniron concerns flexible bottles since the Mquid wouM emerge as a scries of 

10 which are intended to contain a liquid and spurts or as a continuous jet when the bottle 

which produce a spray of the liquid when was squeezed. 

squeezed. Such bottles are commonly used to According to the present invention there is 

contain toiletry liquids such as deodorants, provided a squeeze-frotitle of the land referred 60 

since k is often convenient to apply these to which has a neck, shoulder porthn, side 

15 liquids in die form of a fine mist or spray. walls and base and which is divided into an 

More particularly, this invention relates to upper chamber and lower chamber by a divid- 

squeeze botdes or the kind which are adapted ing barrier, and when the bottle h in an 

to contain a liquid in a liquid region and a upright position, the entry end of the gas pas- 65 

gas in a gas region and which are operated sage being within the lower chamber adjacent 

20 by squeezing the battle to produce an increase to said shoulder portion. 

in gas pressure in the gas regbn which causes It will of course be understood that al- 

liquid to be forced from the liquid region though the squeeze-bonde of this invention has 

through a pipe to a raising zone, and simulta- been defined with reference to the liquid level 70 

neously causes gas to be forced through a gas when die bottle contains liquid, the invention 

25 passage to the said mixing zone, and causes also includes the squeeze-bottle when empty, 

ths thus produced mixture of gas and liquid The improvement provided by this inven- 

to be forced from said mixing zone through tion is most apparent when the nozzle is cen- 

a spray orifice in the bottle, the liquid there- traUy disposed on the shoulder of the bottle. 75 

by emerging in tin f orm of a spray. The problem of the air passage being flooded 

30 In botdes of this land which have been in is not so severe with bottles having offset 

use in the past, a nozzle having the orifice nozzles, but nonetheless the present invention 

formed therein has been fitted in *he neck of can beneficially be applied to such bottles 

the bottle, cr has been formed integrally with since the permissive angle of tilt is still in- 80 

the neck. The mixing zone has been located creased. 

35 adjacent to the orifice in the nozzle and the The gas employed in bottles of the present 

gas passage has been in the form of one or invention is preferably air. 

more small gss vems linking the mixing zone The dividing barrier may be positioned in 

and the gas region. The separate gas and liquid the neck portion with a liquid carrying pipe 85 

regions have been provided by the simple passing sealimgly through the barrier an com- 

40 expedient of only partially filling the bottle, municaring with a mixing zone ajacent to the 

the gas region then b^ing the volume of the spray orifice in the neck portion. In such a 

bottle above the liquid. However, when bottles case, the barrier will divide the bottle into an 

of this construction arc talced beyond a certain upper chamber above the barrier in the neck 90 

critical angle dependent on the quantity of of the bottle and ta lower chamber below the 

45 HquM in the baib, the liquid has tended to barrier which will contain the liquid and the 

flood the gs vents and thus prevent or inhibit bulk of line gas, normally air, when the bottle 

the passage of gas from the gas region to the is filled ready for use. With this construction 




2 



1,311.056 



a nccad pipe nir-* be provided pacing 
dirough die bnrcier and communicating on cue 
:idc vvah die sus i^d;;: in a:; ir.vcr chamber 
and on rive crllir <ide v."ich die upperchamb.T, 

5 and a gas v-:n: or v.:-.::.-. may provided link- 
ins tii-I mixing zene v;:.h die upper chamber. 
The r:us cassage is then comdnited by the 
coiiibiii.i:::n or d:e secxid pip 2, :iw uppcr 
'jtir.iiic .-r and the aa: vc:i: or v;/:-:. 

10 AU::nL!:iv£l" ? in"::r..1 o s a :::cnJ pipe, a 
suha":"." sbi.pid c:n:hd.. ::.n be provided in the 
banker it- .d* . 

coe p:ei ; ciYe:I embodimen: of dd> inv^n- 
ti;n, die liquid-cnrrving pip-: has its entry end 

15 i rt - :t -i^:. ; b::"-cen the Lc-e and iide walls 
cud the gas- carrying passage liar its enry end *n 

?:-■;? and ?ide v/alh. The Icagdis smi p-duoa* 
cr ihe r;-ee ."."1 gai-^rryiug pa-.i-vp amy ce 
20 ari.---^.:.! i" re J ado." l: d:pih oT d:c 
li-aid bed* when in u*:: tiu;: die be::Io> 

v;h:i; •:. eneaiiiin^ a certain volume cf liquid, 
cannot be held in pcdtioii -vhece d:e 
cf U:: pipe and ga-cirryin* pni}.;ge are duiid- 
25 taneouslv be^-v"the surface cf dne liquid. 

A ?.*2::i:^d emfcedimen: cf th; invendon 
will nr.v be dtrierib^d "ith reference d:e 
accenvronying drawing* wherein: — 
Fhu:--: i devder; one rype of 
30 in ;r e *:::rk- rhi - invejidcr.. 

:d;-\, 2 .I:—} b::d; ^i-ive I :;i 
^k! ;rab:: p:^--- 

5 : ^pfcrr -i -.7-;r:>b.---;;:o :v.: 
;:• d ; ; mv^drn in :m of :ti 

-1- c ? -:p::;3 ss.Ji-sr type :f bctd:: ir. 
accord;:; e v,v.h die ^vic::- i:<ve:;do:i. 

Figure 5 iilur-rates rhc preferred horde of 
diLi t::-:.:ent ;:iv-a:!iii. 
Figures 6 and 7 illustrare hov: die bottle of 

5 can b: u::d in any p?5itloa. 
herring lirst to FIjjks i and 2 cf the 
ac::ar::.n'7n<? t it can s«n tlmt 

the prV:io^s!y employed squsea-botdes '10) 
:I of a -ice!; roiccn ■ "i >.':. ^ b ^dy p :::i"u 
d a bare (13). A neizi* (M> was righdy 

a:;:! a 

-e^^rd in 
to the Gri:l-:»e 
icv/ed tiis pa3sngc 
, from du bcrdc interior tc 

nee versa. A rnirdng zone (IZ) 

wa: located between live end cf the pipe (16) 
tlie orince ^15). Thu pine / 16; ger.eraliv 
baicv/ die surfccVcf die liquid (19) 
in the tcitoin comer C20) of ths bottie. 

The prb ::ple cf cpiictlca cf -lie bc:;ic is 
quit; iiiipi;. Vvlien me t:td» !: :queezed, tlie 
air prcrrur^e ;n -die bottle ir-zzc?.::s ind tiie air 
h i:rz:i dircu^h die air parage (17; and out 
of the orifice (15). Since die dimennens of 
the orifice and air parage are small, the i 
sion of air -is nc: immeiiare, and the 
ar pressure in die bottle forces die liquid up 
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pe -l r ? and into d:: :n;\:i:z z?::e 'Vi-[. The 
" * znd air are ihu* ;ni::c;i i.i ^'-t I - 
t!un forced out ihivueh tive oriiice tire 
l^uid/air iiiinrur ? Jvrccy ifnierpn*; as a ipr.ty 
cf liquid drcp!e:s. 70 

?:r ::i;eic:u op::a:;:;i :; cm: t: readily p;e:t 
that more c:'r nn:,t be present in ±i 
\hzn c:-u*d be ^peH^d by mj of die 

b;:de. If nor, ihj ! : vv.id \v.:uid rite up to il^.c 
l:v-l c; the p--'^ae 1" r.r.d !:c:rd \vo^L! 75 
be c::p:!i;d froiu r'le orifkc as^a ;e" : ::.:-t a 
■prav. Ap,;rt frrn; rh?5 ccn;ide:at:;:i : ;he pr::r 
bi>tri-:5' suffered from a tendency lo ir.s!f;::v:- 
L'.ti as- !I!a5tr«;rcd in Piaure 2. Tz c;j: be recu 
from Figure 2 ;h:.c if the bntle were dh;i SO 
bev-:nd a -ceriain angle, the angle being «.:•> 
penda-it 'h; v.-.;m-k of li.yiid :.nd die 
^•u-r.rv ■?■* ih; b~::ie- ihe air pa:;n:Te v/ca'd 
b; f;::i:i by rb: JivuM. The !:q:r.d v/vi!d 
i!;:n C":e:^e ^> j-j^ or .:: a :or:^ 85 

ri : sr-'^'t-^ c-e-jen Jin? on hew far rhc afr pes ; age 
-r/th-v-ei 

Th*> inver:::-::: albvr; a b-;u!e t;- be tilted, 
in at iea^r cne direction- to a r;:;;::er aiiftie be- 
fore malfunctioning, dian ; ! . sniii. - tot tie of 
^:vj srf;r art hrvina dve *anve vcinnr* of licuid 

7I:u- F:5»:e ? cf ihe ae.ompanyiag driw- 
iur:.- J.epk:» one emfc^dimuiH of a bo rile in 
r.;ccrw':.n;e w;:b :hc pres.r.t ii:v.\-r.;on. Ic can 95 
b : : * en v.n t e b c itle "210 con -: : ■ *: f a n ; ek 
•::rLion '211 - a bed- pc-rd-r-n 212. a shoulder 
fsn;t f.'-:r.-e --l.-" cc";;p:;::!'.:-; ro ih: 
•: "iv^ieni: you.-.v.v of " r ^u:e 1. A:vi^» v 
:::rxie '21-: * i< djl::!" :kwd"ir: :h: reel; of die h'- 
b.v.Je. The rv:;-Jo !ui an orifice 215" and 
a liquid can pipe 216 wedged in the 
nczzie a:!ia;^n:~:o the orifice "215.. An a:r 
venc '217 :< occvided a!on?iide d:e end of 
pipe '216 and a mhing zone 21* is left J05 
ceWeiii the end cf die pipe 216'- and die 
lk;u:\! 



nczzle crince 215 . The 
'216 has an cn-ry end 229 
th::. .*o far. :ht c.in-- r .nictio:i 



cr.rrving pipe 
Ic v.-iH'be"ncteJ 

01 !h; 5'.TU*."2C- 
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bntie i: =lmihir :o ±.\: of die beide cf Figure 3 10 
1. In co;r:ra;c :o Fiiur» 1. ho were:, die bcttie 
of Firnre : Iz: a b^rfcr 221' v.-l-:ed 
i-^ly^in ±z ~t:.: cf d:e bc:^e. The barrier 
'221. divides he bcitle izto an upper chamber 
-222 : which holds cnb- air and a lower 
chamber '223' which holds air an:! liquid 
(219). The sia'e 215) pc;5e? :eaii:ig!y rhroush 
die barrier *'22r. at a point <224) near the 
w.dl cf ihi ncc!: of the bc:de and a conduit 
'225; is formed ia the barrier linking :he upper 120 
chamber "222", and the lower chamber (223). 
TI13 entire air pesrace i= cen:drurcd by the 
c : r rear 227. die upper chamber (222; and . 
die conduic '2?5\ T.: h:.i c:i entry '"22"\ 

It can be seen vhat the arranged e.i: cte- 
::.ribed abave has the cficct of moving ihe 
encrr end cf die air passaec furdier from the 
!cng:rudina! n:;is of the botde than is the case 
in die bottle of Figure 1. It will therefore be 
apparent that die bottle can be 
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tilted further in one direction (to the left as 
the bottle is drawn in Figure 3), than the bottle 
of Figure 1 without die liquid flooding the 
air passage, providing the volume of liquid is 

5 the same in both cases. Basically, it seems that 
die reason for this improvement is -chat the 
air intake cf the gas passage has b^ea extended 
by including the upper chamber (222) and the 
conduit C225) in the gas train, and the air in- 

10 take end (227) cf die gas passage has been 
positioned su that as the botch is tilted die 
mixing zone (218) drops below the liquid level 
before the air intake end of the conduit (225) 
does so. 

15 Figure 4 shows a constructicn identical to 
that of Figure 3 except that an extension pipe 
(326) is fitted in the horizontal part of conduit 
(325), thereby extending the air passage even 
further. Clearly this construction will alow a 

20 greater operable degree of tilt than the cos- 
£ .ruction of Figure 3. 

In Figure 5 the conduit in the barrier is 
cciiiiituted by a second pipe (425) having an 
approximately right angled bend. The pipe 

25 (425) terminates i-n the top corner (427) of 
the bottle between the shoulder and die side 
walls. Here again it will be noted that the 
operable degree of dlt for a given volume of 
liquid is much greater than die construction 

30 cf Figure 3. 

However, as mentioned above, the construc- 
tion of Figures 3 and 4 can only be effectively 
tilted in one direction i.e. to the left as *hown 
in the drawings. In die odier direction, the 

35 air passage would soon be immersed below the 
surface of the liquid as the bottle was tilted. 
With the construction of Figure 5, the lengths 
of the two pipes (416 and 425) can be so 
varied that there are fewer positrons for a 

40 given volume of liquid in which die ends of 
the pipes in the lower chamber are simultane- 
ously submerged below the surface of die 
liquid. This is illustrated in Figures 6 and 7 
where it can be seen that if die air intake pipe 

45 (425) is immersed the liquid-carrying pipe 
(416) b clear and the role* of tujMwo pipes 
are reveled. 

It will b : realised mat wsih all the embodi- 
ments of the present invention, there are cer- 

50 tain combinations of liquid level, pipe posi- 
tioning, and angle of tilt of The bade, where 
the liquid entry end and gars entry end may 
simultaneously bz below the level of the liquid. 
However it will also- be clear that for any given 

55 construction within the scope of the present 
invention uhere are only a very few atch posi- 
tions and even in such cases if the bottle is 
agitated even to a small extent, one or other 
of the entry ends will be uncovered at any 

60 given time. 

Although the invention has been described 



with reference to squeeze-bottles having the 
particular shape shown, various other shapes 
may be employed. Likewise, various materials 
may be employed in die fabrication of the bot- 65 
tie, provided they are resilient enough to per- 
mit the bottle to be squeezed. The dimen- 
sions of the several components of the bcttle 
can be varied within wide Km its depending 
on the intended application of .the bcttle. For 70 
example the fineness of the spray can be con- 
trolled by varying the size of the nozzle orifice. 

The squeeze-battle of this invention may De 
used to contain virtually any liquid which is 
to be delivered in the form of a spray. It is 75 
particularly suitable for such toiletry products 
as deodorants and shampoos. 

WHAT WE CLAIM IS : — 

1. A squeeze bcttle of the kind which is 
adapted to contain a liquid in a liquid region CIS 
and a gas in a gas region and which h operated 

by squeezing the bcrtie to produce an increase 
in gas pressure in the gas region which causes 
liquid to be forced from the liquid region 
through a pipe to a mixing zone, and simul- G5 
taneously causes gas to be forced through a gas 
passage to the said mixing zone, and causes 
the thus produced mixture of gas and liquid 
to be forced from said mixing zone through 
a spray orifice in the battle, the liquid thereby 90 
emerging in the form of a spray, which bottle 
has a neck, shoulder portion, side walls and 
base, and which is divided into an upper 
chamber and a lower chamber by a dividing 
barrier, and when the battle is in an upright 95 
peskion, the entry end of the gas passage being 
within the lower chamber adjacent to said 
shoulder portion. 

2. A squeeze botde, as claimed in claim 1, 

in which bottle the spray orifice communicates 100 
with the upper chamber via die mixing zone, 
the liquid carrying pipe passes sealingly 
mrcugh the barrier and communicates with the 
mixing zone and the gas passage is constituted 

by ;-* • . - - 105 

(i) a gas carrying conduit or pipe passing 
sealingly through fie barrier, cornmtnii eating 
on one side whh the upp;r chamber and on 
the^ other side with the lower chamber in die 
region adjacent to the shoulder portion ; 1 1 0 

(m) the upper chamber; and 

(Si) a gas vent linking the mixing zone with 
the upper chamber. 

3- A squeeze bottle as claimed in claim 1 
or ckim 2 wherein the Hqmd-carrying pipe 115 
has its entry end in the angle 'between the base 
and side walk and the gas-carrying passage 
hss its entry end in the opposite angle between 
the shoulder and side walls. 

4. A -squeeze boairJe as claimed in Claim 1, 120 
substantially as hereinbefore described with 
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reference cd and as iUu." crated in any enc of RONALD SMITHER, 

Figures 3, 4, or 5 of the accompanying draw- Agent for the Applicants 

; nffs * Chartered Patent Agent. 
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